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E. 1-B & ^"igoil rj}B &±i-[±^*7[ *phS ^i^-XHr Ma|o||lBj|°| L-^l-tH 5S£0|dK 

£ 2-b & ^o\\ th^-t^J^ *]7|-£! ^Jl-g-XHJ= HE.|o||ijB!l°.| M-E|-tH ZLEJI =o|c|-. 



>ss c.^ — : ™i — i 

& BJ-ge &± qin^HJh il^fi M2.|o||lBji nj jii^hi-^oii ^jo|ct| , ^ 4W|71I = 

A[§SfOl -gn^l ii^-XHf MBlOllia!!^ Ihrfc u^^H(CNT)» M Shi ZL ^0]| ^Api 

S^^S SH(mold)o|| ^H^M^ &± ^^71- *p^ ii^-XHf =E|oHiay °J nxl|i 

#aH°| ^Jl^-xl-st =a|o|| gay (Ultra-High Molecular Weight Polyethylene, UHMWPE)-^ SJ&j-^°j i^-A|-S>f- o[ 
H^o| ^spi nmz\s\-S.7\ 4^H^^J "^N §!ffo| *p| rxH^oil °lx||o|| o|AiApp|o||^ n||^ sj^sh g 

^0|°1ZL, A^Ar 0|Ei^7|7i|5H -^ah # sfe °Jg^§ #^ 2<H#c|-. ^ L r im^-XHf = 

E.|0||lBj|o^ AII^EJ o|g^^ A|^§pl tr ^, ^|A|^Ah#0|| °|8[| ^Jl-g-A|-|l= H 5.| 0|| |! all 0 1 □ 1-3.7 h SJCHtl-C-Hz- 3d 
« ^Jotn 5=1 Si o|^& arH^^r#^ sois|-go|| o| S y ^g^ (bone reS orption)£r ^§§H (osteolysis)* 

St^MH £]g^S| &T^Ap|^ *|i|5joJ oojo^ ^3j X ^ ol c |. 

aWs^ si^-xl-if MS-Nl^l 7|7i|?H -^ah # ftAU|7|7| fls|-oi o|-£# a-S(J. S. Chen 

#, Surface and Coatings Technology, 138,33-38 (2001)), ^□Ww SA^oj HS:i§|?] (crosslinking)# Ap| 

S-a (G.Lewis, Biomaterials, 22, 371-401 (2001)), 5! M&xfls A^sfe aS(J.M. HofsteSl, Polymer 

Bulletin, 36, 213-220 (1996))* nWZ^, S*B*W M|n^S f^AppI ^ oj 

^|0|aicH| sj^S a r #, aha 5fe SPWIfe oH*| 7H^@ u r 7 r §i?icK 

[4aW S-S^fe im^HF ^aloHiayo) L (| 0 ^ # StehA|ZJ nr Slfe S^WI* L\\a\s.M 0 \ i 

i^A^t 7H^h7|0|| 0| saHcf. 



Bj-ngo) °J5^§°| A^H|J1 3LJL^Xl% §E|0||lBj|°.| L||a^^# l, tA M|?|7| 

^-go| Af§SfOl LHo^^Ol ^Jl^-A|-at ia|o||aaj|o| ^1^^* ^I5°PI 5! 

o\c[. 

*!-u||a^0| ii^-XHf oil gays fl|5§p| ¥|*l-^0|c|-. 



£ ^-igcHlAH A^-gH|^ Eh^ u^^H(CNT)^ 1991^011 ^1°^ ZLHfl Hhol E( graph j te )7^ ^^(tube) 

SEfj^A-j e±± a[o\°\ ^*!-5^^*K>|| °|sH 7|7j|?H ^ni, ^-^ H^B-j ^(Young's modulus)a r ^-B 

#S H l(aspect ratio)^ ^° r oi ^&7|7||ah ^ah # u^hLH^ #^o|oj, o| BH *h ^ah^ o=| bH y[x\ ^*^|^ 
nfl #^ Steh« B|m ^ S^ah^ 7^ah 0 | oiDh. zL£|ni ih^fc l^H(CNT)^ Si^Ai 
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o| #^a| #^o|| u|sn *%o\ n||^ l+s #^o|ch zlbhh^ SPWloil a|& ii^g MB.|o||i^(UHMWPE) 
°| 7 1 7i| ^ 7im°H= aacHtf 3^:n Si^i e ^ xM. 

H-rfc M-in^H(CNT)s| £p | gj-ga (arc-discharge), all o|3H#s,^ (laser vaporization), H a l-— 

□ |- s|-*j-7 1 -^"^^[td (plasma enhanced chemical vapor deposition), II S|-^ h 7|4^^td (thermal chemical vapor 
deposition) #o| $i°4, ^-?goi|A| A^-gg Eh^ q^H^ q|Et°| &± u^^h* ^ Si = im*p|4^ 

^-go| Ej-^ u^^^7|- §7^ MEjolll^!^ L||ahH^0| g^=| sm^-XHf =a| 0|| 1 ay o ^ ^Jl 

^-A|-Ef Ma|o||lBji(UHMWPE) 100#ifYoil D Ho|-o^ Eh^ 4^ H (carbon nanotube, CNT) 0.1 l||x| 0.5#ifY» S 
7|-S|-0i *H^£|r|-. 

o|§N^ ^ ^-Sial Ihfc i-^^H7h spl-S ^JL^xl^ Ma|o||i^°| xtl^i^oil t|^oi m 
Mm n<3&c± m 

& BJ-goil &± L.^^H(CNT)7h 17^ ^i^A^t Ma|o)H^°| x||^gS# £ 10|| u^Si^r. 

H|0|7H&h ^ -g7|0|| l^-ojj^ § D |f y 2] «m gE(m im^xHf ^E|o||iays yi, 30^ L^A| 1 

5§hH ScH ^n-g-Ai-Ef =a|o||tjan# £-£bM gn||o|| ^-{4S ^Ji-g-A|-Ef §a|o||Ej aji o|| Ej-^ q-i^ 
^(CNT)» ?Pr& ^ ^A| 30^ lHa| 1A|^} §£ ^n|-# Eh^ u^^h(CNT)7|- If ^Hpil *h *, *H l||o|| 
*1 § D H # A^^^Al^q. a D [H §^A|^I * <*CH*| ^ni^A|-E t =E|0||iajj3l|. Eh^ u^^H(CNT) S 
= (mold)oil L J2 ^S^I^cK £§A| 150 ~ 200°C, ysj-S- 20 ~ 30 MPa^ ^o| u^xig^ ^gA|^} 

^1-2 a|^}o| a|-#s|s|.cK 4^1 A^g£o|| ccl-B-h 0^ 7^a| gA}§ 7Hi ^ SjcK 

a^|o| uwjo^ Eh4- i_ktf=H(CNT)7r S7|-@ sm^-XHf £B|0||B{E!e 2!3S§S| A|^Y^I?J i^(hip 

joint), o\m±Q (shoulder joint), ^S^Hg (knee joint), irg*!^ (elbow joint), (wrist joint) %s\ c||*|| 

0|§K ^-ga| ^-xtl^oj ^ A |01l» #Oj 4^|S| ^iiS|-niAh S|-A|o} M ^go| 24E.|Wo|^ 0 | = aja|01|0||Q} & 

-MA|01| 

Eh^ 4i#H(CNT)7^7^ ^i^A^Et §a|o||tJBy(UHMWPE)^ ^o| ^A|^wq. 1 00m«2| u|0|^0|| # 

30mM^SEH£| ii^-Xl-^ MBlOlliaH 5gS *, i§4f 30^§°>7^ ^H^A^en ^a|o||EJ 

S¥^0ll ^a^K Zl ^ ^i^A^ =a|oHiayo| 100#^Y<>I| ^§r0i ^ M^^CNT)* ^ 0.1#tfY, 
0.2#tfY, 0.5#lfYS %?mo\ ^A| i^i^S 1 A|7} §o h 7mM E h ^ u^^H(CNT)7h ^ ^f4£|£^ °r^h «| 
Jil N|^e # o| S ^ Eh^ qinWH(CNT)7|-S5| ^7|-H|A| °J-e ^H^A^t =E|o||iay£ 5«l^«q. 

Zl ^ L||0||Aj 24A|^} s-oj- A|-ol7Hiu|-0i 0|g7i| <^CH^! Str-E-s 1 "* ^^SH0|| a 21 

150°C^| 25MPa 1A|^} «h ^£^(hot press) & ^ ^r^^^orOi Ihrt l.^^H(CNT)7|- H7|-sl| 

a| g^s ^i^A^Et =-E.|oH^ays+ Eh^ i_^^^(CNT)7|- 0.1#^Y, 0.2#tfY, 0.5#lfY ^i^A^ 
M2.|o||lBj|# ^|iS|-«cK 

4^7|°| ^oj^! ^S*t|# m & t|^a(ball on disc) SeH^I ^HA|tp|# A^s|-oi a^H^S# °|-«dK q^h 

^H(load)7|- 5N, SlS^t^l- lOOOrpm, ^o||AH^q|^|^a|s qo| Ea^o|H(Si3N4) A^s|-oi 

2A|^}Soh^A|S^DK 

M^Hn^ £ 2011 l-^e|-l4 u r £r 1*0 1 Eh^ u^^^(CNT) ^7|-^o| ^-7 hWI ^\ n\R.%o\ aiJj«cj. Eh^ 
H(CNT)7r 0.5#^Y A IS^I Ihrfc L-^^H(CNT)7|- SS| ^7|-H|A| °Jr-^ A|^°| a ^Bfo|| u|sH 90% 
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&7\0\\M ^ D Jt} tdhS-h ^0|, iJ-?|0]| n|-= &± l_^^h(CNT)7|- ZiJL^n^ MBlolliaye MI^H^s Sp| 



si^-XHf Ma|o||l^(UHMWPE) 100SifYoil &± l-^^H(CNT) 0.1 0.5#ifY» 3d* 

gnijoii ^ g E ||s ii^-xhg 30^ u||x| 1A|^} §oj ;N ^i^x^ 

^Blolliays ££H?|^ Eh7i|; 

-g-^iS ii^-xnf Maloiliayoil ^^hgMaloili?!! lOOSifYotl &± l-^^h(CNT) 0.1 

LHA| 0.5#1TYS * CfA| 30^ L||X| 1A|^} -Eoj- ^gH^- 7M?H ^ ^IWh # ^jEj^l & *, *H lU 
Oil AH gn|H X^§^A|?|^ Ef7i|; 5! 

§dH» ^SM|£I * goj*! ^ZL^-X^ ^ u^^HSl St^'Sm SH(mold)&l| 150 ~ 200°C 
s| BE., 20 ~ 30 MPaS| <&2\o\\M 1 ~2A|^} ^gA|?|^ ^|; 

3: 

*il 28-sl gj-aoil a|s|-oi xi|^H|^ ^# sfe 
§7S 4: 

X|| 2»2| a Oil 2|S||Ai *1|^H|^ ^# ^25 Sfe 7|7i|Y#. 

\ 
£S 1 
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SDHfHI UHMWPF 












cm mJt 



















gfsj: 20 -30 Mpa 



£S 2 
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